This paper considers the relation between immigration and prices for a large number of cities across the world over the period from 1990 to 2006. Aggregate immigration ratios are shown to have a negative causal impact on international relative prices. The elasticity of prices with respect to immigration is as high as twenty percent. The evidence is consistent with demand-side and supply-side considerations both being relevant for the price-reducing e ect of immigration, with the latter o ering a more likely explanation at annual frequencies during this period.
Introduction
Immigration is an important demographic force likely to have an important role in shaping future economic outcomes and welfare. Its e ect on the labor market and domestic wages has been the focus of a large body of work that includes a series of papers by Borjas (1994 Borjas ( , 1995 Borjas ( , 2003 . 1 By contrast, its role in determining prices of nal goods has not been considered by more than a handful of papers. Lach (2007) utilizes Israeli data on individual product prices and immigration across Israeli cities and nds that immigration reduces prices through a demand-side channel of increased search and higher price elasticities for immigrants. Cortes (2008) uses prices and immigration data across U.S. cities, to show that an increase in immigration reduces prices via a supply-side channel by reducing wages. Finally, Frattini (2009) nds a similar negative e ect of immigration on the rate of change of prices for non-tradeables in the UK.
In theory, we would expect three forces to be driving the relation between prices and immigration, two on the demand side and one on the supply side. First, there should be a positive e ect on prices after an increase in overall demand due to immigration similar to a baby boom e ect.
Second, to the extent that immigrants are poorer than locals, we would expect them to have higher search and substitutability parameters that would act to negate any positive demand-side e ects on prices. This is a \short term" e ect that is likely to be at place when the immigration ow is relatively large and unexpected as in Lach (2007) . Third, one would expect immigrant workers to be more concentrated in low-wage occupations, and to receive lower wages at given productivity levels, partly because of a lower opportunity cost related also to subjectively perceived wage comparisons relative to the typically poorer home country. Overall, these three factors would be consistent with the presence of a negative impact of immigration on prices depending on the relative magnitude of each of these three forces, the last two of which have an opposing e ect as compared to the rst one. In addition, illegal immigration, consisting of relatively poorer individuals that are willing (due to lower opportunity cost) or have to (due to being restricted to a smaller set of potential employer matches who face the risk of being caught) work for less, would be expected to amplify the last two forces acting negatively upon prices.
The goal of this paper is to estimate the impact of immigration on prices for a large number of cities across the world during the period from 1990 to 2006. Consistent with the evidence of Lach (2007) for Israel and Cortes (2008) for the US, we show that there exists a negative impact of immigration on prices of a broad number of goods and services that comprise the CPI. The elasticity of prices with respect to immigration is around twenty percent using our preferred IV estimate based on lagged immigration ratios and including the full set of explanatory variables. As any e ect prices have on immigration in our sample appears to be positive (that is, immigrants choosing richer more expensive international locations rather then poorer cheaper ones), the IV estimates that correct for this endogeneity are systematically higher than the panel OLS estimates that don't.
The price impact of immigrants employed in speci c occupations or sectors, appears to be lower than the price impact of the overall number of immigrants in the local economy. This might be because the overall price e ect of immigration is small enough to begin with, so that the impact of the relatively small number of immigrants in any one particular occupation or sector could not possibly show up in the price of nal goods and services. In addition, given that illegal immigration likely ampli es the negative price e ect of immigration and that it should be correlated with the presence of legal immigrants (e.g. due to an existing local network for each immigrant ethnic group), then to the extent that di erent measures of immigrants correlate more highly with the overall level of illegal immigration, we should expect them to have a bigger estimated e ect on prices. For example, the overall level of illegal immigration should correlate more highly with our aggregated measure of employed immigrants than with the number of immigrants employed in particular occupations or sectors. Thus, we should expect the overall number of immigrants to have a higher impact on prices than more speci c immigration measures.
Moreover, the impact of the overall number of immigrants on basic food items they are more likely to consume (such us bread, butter, rice, potatoes, bananas, tomatoes, eggs, frozen chicken, etc.) is comparable to or higher than the impact on the average good in the consumption basket.
Similarly, the impact of the overall number of immigrants on services they are more likely to produce (such us domestic cleaning help and baby-sitting) is comparable to or higher than the impact on the average good in the consumption basket, depending on whether we consider the speci cation in levels or in changes. From this, we infer that both demand-side and supply-side considerations can be relevant for the adverse e ect of immigration on prices we document here.
Data
The price data Microeconomic price levels are assembled by the Economist Intelligence Unit (EIU) and are available for 304 items across 140 cities in 90 countries for the period 1990 to 2006. This includes prices of more than one hundred distinct individual goods like \Margarine, 500g", \Toothpaste with uoride, 120 g" or \aspirins, 100 tablets" typically sampled at both a supermarket and a \mid-priced" store, clothing typically sampled at both a \chain" and a \mid-priced or branded" store, some electric appliances, automobiles, rental housing, and a number of services like \man's haircut, tips included" and \two-course meal for two people".
The immigration data
We use employed migrant population I jnt into each country n, in occupation or sector j for the period 1990 to 2006, from the Labour Statistics Database assembled by the International Labour Organization (ILO). We also use total employment E jnt by occupation or sector for each country from the same source, to construct the fraction of migrant workers in each occupation
. We construct the total migrant employed population I nt and total employment E nt for each country by summing across all occupations. We also consider speci cations that utilize data on immigrants employed in services-related occupations and immigrants employed in the Agricultural sector.
Other data based on the observed city to country population ratios of 1990 and 2000. More speci cally, the observed city to country ratio for 1990 is applied to the country population data from 1990 to 1995 and the observed city to country population ratio for 2000 is applied to the country population data from 1996 to 2006 to obtain a city-speci c measure of the population level.
We also obtained exports and imports of goods and services as a percentage of GDP from the WDI, and used their sum as a measure of overall openness of the economy. Policies that foster productivity growth such as deregulation and trade liberalization can lower prices and at the same time make immigration more attractive or even feasible. 3 We control for these country-level trends by using a measure of \openness". Finally, labor costs per hour in US dollars for each country are also available from the EIU dataset.
We were able to assemble immigration and other data for 27 of the countries for which price levels data exists, for 48 di erent cities. The country sample is shown in Table 1 .
Estimation
The estimable regression equation takes the following form:
where
ln p ict is the deviation of the log price level for product i in city c at time t relative to the average common currency log price level across all cities for that product and time, I jnt is the number of immigrants into sector j in country n where city c belongs to, E jnt is employment for sector j in country n where city c belongs to, P op ct is the population size of city c at time t, Cost nt is the country level labor costs per hour in common currency 4 , O nt captures the degree of openness of the economy, and u ict is an idiosyncratic random error. All explanatory variables are demeaned relative to the mean across all locations for each time period, similarly to the dependent variable. That is, DEV ln
ln O nt , where C is the total number of cities and N is the total number of countries.
To control for a number of possible omitted variables, we also opt to include dummies for cities and time, c and t , speci c to city c or time t, respectively. The xed e ects model is desirable here as it allows for and is therefore robust to arbitrary correlation between the e ect c or t with the observed explanatory variables
It is possible that the above regression equation would su er from endogeneity problems so that prices might e ect immigration. That is, immigrants could choose cheaper international locations 4 This measure of labor costs is closely related to the level of income in each country, so we do not include both income per capita and labor costs as explanatory variables.
5 We initially consider aggregate rather than sectoral immigration, Int, and employment, Ent, for each country. 6 As we have demeaned the data relative to the mean price of each good across locations, it is no longer necessary to also include a product dummy. It should also be noted that the estimates we obtain by demeaning the data as above are very close to those obtained when using instead price levels data along with product-speci c e ects.
for instance. On the other hand, one could argue that immigrants choose richer international destinations that also normally happen to be more expensive. In fact, neither the rst or second annual lag of prices has any e fect on immigration in our sample. While each of the rst ve lags of immigration has a negative impact on prices which is strongly signi cant in all cases except for the second lag, considering each of the rst ve lags of prices we nd that only the third and fourth lag of prices have a signi cant e ect on immigration. Even in these cases, the e ects are (a) small, with elasticities of 0.003 and 0.002, and (b) are positive rather than negative. This last nding suggests than the negative relation we nd between immigration and prices is unlikely to be due to the impact of prices on immigration, but more likely to be a causal e ect of immigration on prices.
If anything, to the extent that prices a ect immigration, this e ect should be positive so that the magnitude of the OLS panel ( xed e ects) estimates of the negative impact of immigration on prices should in fact underestimate (in absolute terms) the true e ect of immigration. In this case, we should then expect the magnitude of the IV estimates of the e ect of immigration on prices to be larger than the OLS panel estimates to the extent that the OLS speci cation su ers from endogeneity with immigrants choosing more expensive locations.
We consider IV estimation of the above equation instrumenting for the contemporaneous level of immigration using its rst annual lag. This predetermined value has a strong impact on next period's immigration controlling for all other exogenous variables. Moreover, any impact it has on next year's prices can arguably be attributed for the most part to its impact on next period's immigration ratios. This is certainly the case for any demand-side e ects who would likely have an e ect during the year rather than in later years. On the other hand, supply-side e ects might carry into later years to the extent that unsold stock produced in previous years remains on shelf.
However, it is more likely for most groceries or perishables bought in a certain year to be normally produced within that year, so that one would expect current immigration ratios rather than lagged immigration ratios to have a direct e ect on prices for such items.
Finally, we estimate a regression equation in log di erences between periods t and t s as follows:
where (DEV ln
is real GDP and s is the rst available lag for each variable. That is, we consider the change over time of the deviation of the price of each good relative to the mean across cities, explained by changes over time for immigration, population size, labor costs, openness, and real GDP relative to their respective means across locations. GDP growth is added here in order to control for the well documented e ect of the business cycle on in ation. The speci cation in log changes considered here serves as a robustness check for the relation between local prices and the number of immigrants, and as a check that our coe cient estimates are not the mere outcome of a spurious regression in the presence of a non-stationary process for international price deviations. 7
Finally, we note that di erencing over time the di erences across locations, removes the xed effects considered in the levels speci cations. Here, we consider a richer speci cication that allows for trends c and t , where the rst term now captures city-speci c trends for instance.
Empirical Results

Price levels
In Table 2 , we present estimates based on the speci cation in levels described in equation (1).
That is, price deviations for each good relative to its mean across locations are being explained by the respective deviations of immigration, population size, cost, and openness relative to the average across all locations for the period from 1990 to 2006. The rst lag of the price deviation is included in all speci cations along with city and time e ects. Moreover, in order to alleviate potential endogeneity problems, we instrument contemporaneous immigration ratios with the rst annual lag of immigration in the speci cations shown in columns (3), (4), (7), (8), (11), and (12).
In the rst four columns of Table 2 , we consider the overall number of immigrants employed in the local economy. The price elasticity with respect to overall immigration is about minus 12:4 % in column one. Introducing a measure of the degree of openness in column (2), the estimated impact of immigration jumps to minus 16:3 %. The IV estimates for the impact of immigration are higher in absolute terms. These equal minus 16:4 % in column (3) and minus 21:4 % in column (4), once the measure of openness is included. 8 The fact that the IV estimates are higher than the OLS panel estimates is consistent with the presence of a positive impact from prices on immigration.
As discussed in the previous section, since prices have a small positive e ect on immigration (that is, immigrants choosing more expensive richer international locations), OLS estimates of the price e ect of immigration that su er from endogeneity would tend to have a smaller magnitude (in Table 2 : Immigration and International price levels. 30 (10) 30 (10) 30 (10) 30 (10) 30 (10) 30 (10) 30 (10) 30 (10) 16 (14) 16 (14) 16 (14) 16 (14) adjusted In columns (5) to (8) of Table 2 , we consider immigrants employed in the service sector. The price elasticity with respect to immigrants employed in Services is lower than the elasticity relative to overall immigration. This is estimated at minus 8:3 % as shown in column (5). Introducing a measure of openness, the estimate in column (6) is equal to minus 8:9 %. The IV estimates for the price impact of immigration are again higher, equal to minus 10:7 % in column (7), and minus 11:3 % in column (8) once we re-introduce a measure of openness.
Finally, in columns (9) to (12) of Table 2 , we report the estimated elasticities based on immigrants employed in the agricultural sector. The estimates for the price elasticity with respect to immigration are now at their lowest. These are equal to minus 3:2 % in columns (9) and (10). The IV estimates for the impact of immigration in columns (11) and (12) The estimated coe cients for the remaining explanatory variables in columns (1) to (12) are as follows: The cost of production has a large positive statistically signi cant impact on prices throughout as expected. The rst lag of the price level has a positive signi cant impact on next period's price level deviation as expected, estimated to be just below 90 %. Population size has a negative e ect on prices in columns (1) to (8) as would be expected if it was capturing scale e ects or if it was inversely related to export markups. However, the sign of this e ect is reversed in columns (9) to (12). Moreover, the negative estimated impact of population size becomes statistically insigni cant in columns (2), (6), and (8) once a measure of openness is included. As smaller economies tend to be more open, the measure of openness should be expected to be highly and inversely correlated with the measure of population size, which is consistent with the impact of the latter becoming smaller or even insigni cant when openness is allowed for in the regressions. The degree of openness is estimated to have a signi cant positive impact on prices in columns (2), (4), (6), and (8), that becomes statistically indistinguishable from zero in columns (10) and (12). This surprising positive impact might be another outcome of the inter-relation and resulting collinearity of openness with size. Moreover, since xed city and time dummies are included, these might be absorbing some of the e ects associated with an expected negative e ect of trade liberalization on prices to the extent that this is speci c to a certain location or time period.
In Table 3 , we consider the same speci cation as for the results reported in Table 2 , but applied to a sub-sample of the price dataset using prices sampled in supermarkets. This sub-sample consists of prices of foodstu , beverages, personal hygiene items, and other products intended for direct use or consumption, excluding clothing items. All of these products are sampled at both a supermarket and a \mid-priced" store. Thus, in addition to excluding a number of distinct products or services not normally sold in supermarkets relative to the full sample of goods and services used in the previous table, we also exclude price observations for each selected product item when these come from a mid-priced store. The assertion here is that supermarkets are usually cheaper so that immigrants who are often high search/high substitutability individuals are more likely to prefer shopping there. However, it is also plausible for immigrants not to have easy access to supermarkets typically found in the suburbs so that they would be more likely to shop at \mid-priced" stores near the locations they reside or work at around the city-center. This could be behind the fact that, for the most part, we nd only small di erences betweem the e ect of immigration on prices sampled in supermarkets as compared to the e ect of immigration on prices sampled in \mid-priced" stores.
Finally, we note that using the sample of products observed in supermarkets excludes most durables, as it includes mostly groceries and perishable items. These items are more likely to be produced during the year in which the price is observed, so that one can be more con dent that for these set of prices (even) the supply-side e ect of immigration on prices is contemporaneous. In this case, the lag of the immigration ratio would be more likely to a ect prices only through its e ect on current immigration rather than directly, thus making it more plausible that lagged immigration is a good instrument. This is then an additional reason for considering this restricted sample of products sold in supermarkets.
In the rst four columns of Table 3 , we consider the impact of the overall number of immigrants employed in the local economy on the prices of product items found in supermarkets. The price elasticity with respect to overall immigration is 14 % in column one as compared to minus 12:4 % for the full sample of goods as shown in Table 2 . Introducing a measure of the degree of openness in column (2), the estimated impact of immigration jumps to minus 17:2 % as compared to minus 16:3 % in the previous table. Instrumenting immigration using lagged immigration ratios raises again the estimates in absolute terms to minus 16:6 % in column (3) without the measure of openness included, and to minus 20:6 % in column (4), both estimates lying very close to what was reported in Table 2 for the full sample. Similarly, the estimates reported in columns (5) to (8) for the impact of immigrants in the service sector on the price of product items sampled in supermarkets, are very close to the impact of these immigrants on the complete sample of prices as shown in the respective columns of Table 2 . Finally, the impact of immigrants in the agricultural sector on the prices of products sampled in supermarkets is well below the impact of these immigrants on the complete sample of prices when one considers contemporaneous immigration in columns (9) and (10), but distinctly higher than the impact on the full sample of prices when one instruments current immigration using lagged immigration ratios in columns (11) and (12). The price impact of immigrants in agriculture on groceries and other products found in supermarkets is as high as minus 5:7 % in column (12). As most of the nal goods considered here contain intermediate inputs produced in the agricultural sector, this then provides us with a rst look at the potential role of the supply-side channel of immigration in determining prices of nal goods.
In ation rates Notes: *** p-value < 0.01, ** < 0.05, * < 0.10.
In Table 4 , we present estimates based on the specification in changes described in equation
(2). That is, for the period from 1990 to 2006, we explain changes in price deviations for each good relative to its mean across locations by the respective deviations of immigration, population size, cost, and openness relative to the average across all locations. A lag of the price deviation is included in all specifications along with city-specific and time-specific effects. We also consider deviations of each country's GDP growth rate relative to the average across locations as an additional explanatory variable meant to control for the positive relation between prices and the business cycle at an annual frequency. That is, countries at a higher point on their business cycle relative to others would be expected to experience more rapid changes in prices.
In the first three columns of Table 4 , we report results obtained using changes in the overall number of immigrants employed in the local economy. The estimated coefficient for the impact of immigration on relative inflation rates is minus 3.5 % in column (1). Introducing changes in openness in column (2), the impact of immigration is now estimated at minus 3:8 %. Finally, adding GDP growth, we obtain an impact of immigration that is now equal to minus 4:6 % in column (3).
In columns (4) to (6) of Table 4 , we report estimates when utilizing immigrants employed in services-related occupations. The estimated impact of immigrants employed in Services is found to be statistically indistinguishable from zero in all cases. Finally, we consider immigrants employed in the Agricultural sector and report results in columns (7) to (9) of Table 4 . In this case, the estimated impact of immigration on price changes is equal to minus 1:4 % in columns (7), minus 1:5 % in columns (8), and minus 1:2 % in column (9), always smaller in absolute terms than the impact of overall immigration shown in columns (1) to (3).
Turning now to the remaining explanatory variables, changes in the cost of production are shown to be positively related to price changes. Interestingly, consistent with economic intuition, while population levels typically have an inverse impact on price levels related to economies of scale in distribution or an inverse relation of market size with markups, changes in population are found to have a positive impact on prices as a proxy of higher demand resulting from an increase in population in any given city. On the other hand, the lagged price level has a negative impact on price changes consistent with initially low-price locations experiencing greater increases in prices.
Moreover, openness now has the expected negative e ect on price changes which, however, turns insigni cant in columns (8) and (9). This inverse relation of price changes with the rate at which trade liberalization is implemented, is consistent with economic intuition regarding the increase in product availability and resulting higher competition across di erentiated products that occurs as trade becomes more liberalized. Finally, real GDP growth has a small positive impact on prices as expected from the relation between prices and the business cycle at an annual frequency. Overall, the set of control variables considered here appear to capture well a number of economic factors that are likely to be in uencing prices, so that any remaining impact of immigration on in ation rates is less likely to be due to omitted variables.
The Demand channel
In Table 5 , we consider the impact of the overall number of immigrants employed in the economy, on the prices of common food items for which lower income groups including immigrants are more likely to constitute an important part of demand as compared to other products not deemed as necessities. These necessities are food items such us bread, butter, rice, potatoes, bananas, tomatoes, eggs, pork chops, and fresh or frozen chicken. A complete list of the forty-ve goods considered here is found in Table A1 (entries 1 to 45). Each of these items is sampled twice, once at a supermarket and once at a mid-priced outlet. We consider both observations for each good for a total of 90 price items.
In the rst four columns of Table 5 , we estimate regression equation (1) in levels for the overall number of immigrants as in columns (1) to (4) of Table 2 , restricting the set of goods as described above. For columns (5) to (7) of Table 5 , we estimate regression equation (2) in log changes for the overall number of immigrants as in columns (1) to (3) of Table 4 , again restricting the set of goods as above.
Looking in the rst column of Tables 2 and 5 Tables 5 and 2 that include the full set of our explanatory variables, the estimated impact of immigration on food items is minus 0:169 in Table 5 as compared to minus 0:163 for the impact on the average good in the consumption basket reported in Table 2 . For the IV speci cation, including the full set of explanatory variables reported in column (4) of each Table, the price impact of immigration on food items is estimated at minus 0:193 in Table 5 as compared to minus 0:214 for the impact on the average good in the consumption basket as shown in Table Table 5 : Immigration and International prices of basic food items.
( 30 (10) 30 (10) 30 (10) 30 (10) 36 (15) 36 (15) 36 (15) adjusted R 2 Notes: *** p-value < 0.01, ** < 0.05, * < 0.10. In Columns (4) and (5) we instrument the contemporaneous value of immigration with its rst lag.
2. Overall, the impact of immigration on prices of items likely to be consumed by immigrants is comparable to its impact on the price of the average good in the consumption basket.
Turning to the comparison of the estimates obtained from the speci cation in changes for the restricted versus the full sample of goods and services, these appear to be comparable and in most cases higher for the impact of immigration on the restricted sample of goods. For example, comparing the estimates in column (1) of Table 4 with those in column (5) of Table 5 the impact on the in ation rate for food items is minus 0:047 as compared to an estimate of minus 0:035 shown in the former table. Comparing the estimate in column (6) of Table 5 with that in column (2) of Table 4 for the speci cation that accounts for all explanatory variables other than GDP growth, the impact on the in ation rate for food items is 0:048 compared to 0:038 for the full sample of goods and services. Finally, comparing the estimates in the last column of Table 5 with those in column (3) of Table 4 including the full set of our explanatory variables, the estimated impact of 30 (10) 30 (10) 30 (10) 30 (10) 36 (15) 36 (15) 36 ( Notes: *** p-value < 0.01, ** < 0.05, * < 0.10. In Columns (4) and (5) we instrument the contemporaneous value of immigration with its rst lag.
immigration on food items is minus 0:044 in Table 5 which is comparable to the estimated value of minus 0:046 for the impact on the average good in the consumption basket reported in column (3) of Table 4 .
In Table 6 , we consider the same speci cation as for the results reported in Table 5 , applied to a sub-sample of these products' prices that are sampled in supermarkets. That is, although these food items are sampled at both a supermarket and a \mid-priced" store, we choose to exclude all price observations sampled at \mid-priced" stores since an argument can be made about immigrants preferring to shop from supermarkets thought to be generally cheaper than smaller outlets. Again, we note that it might also be the case that immigrants do not have easy access to supermarkets in the suburbs so that they are instead more likely to shop at \mid-priced" stores near the locations they reside or work at.
In the rst four columns of Table 6 , we consider the impact of the overall number of immigrants 30 (10) 30 (10) 30 (10) 30 (10) 36 (15) 36 (15) Notes: *** p-value < 0.01, ** < 0.05, * < 0.10. In Columns (4) and (5) we instrument the contemporaneous value of immigration with its rst lag.
employed in the local economy on the prices of food items in supermarkets. The price elasticity with respect to overall immigration is minus :146 in column (1) as compared to minus :132 for the sample in Table 5 , and minus :175 in column (2) as compared to minus :169 in the previous table, once openness is included. For the IV speci cations, the respective estimates in columns (3) and (4) of Table 6 for the supermarket sample of food items are minus :165 and minus :199, as compared to minus :149 and minus :193 for the same food products sampled at both mid-priced stores and supermarkets as shown in the respective columns of the earlier table. All of these estimates for the supermarket sample of food items are somewhat higher in absolute terms as compared to the impact on the complete sample of food items prices in Table 5 , giving us an upper bound for the inverse e ect of immigration on prices of food items that is around twenty percent. By contrast, there is no signi cant e ect on the in ation rate of food items, once we exclude those prices that were sampled in \mid-priced" outlets.
In Table 7 , we consider a number of additional basic consumption items in addition to the food items, all of which are listed in Table A1 . This still excludes consumption items such us \ let mignon", \six years old Scotch whisky", \Women's raincoat Burberry type", \Deluxe car 2500 cc upwards", and other products less likely to be purchased by immigrants. Overall, we include a total of 56 products as listed in Table A1 . Each of these products is sampled twice, once at a supermarket and once at a mid-priced outlet, so that we can consider a total of 112 prices.
Looking in the rst column of Tables 2 and 7 respectively, the impact of immigration on basic consumption items shown in the latter table equals minus 0:120 which is very close to the impact on the average good in the consumption basket shown to equal minus 0:124 in the former table.
Comparing the estimates in column (2) of Tables 7 and 2 that include the full set of our explanatory variables, the estimated impact of immigration on basic consumption items is minus 0:155 in Table   7 which is again close to the estimate of minus 0:163 in Table 2 . For the IV speci cations reported in column (4) of each Table, including the full set of explanatory variables, the price impact of immigration on basic consumption items is estimated at minus 0:182 in Table 7 as compared to minus 0:214 in Table 2 . Overall, the impact of immigration on prices of items likely to be consumed by immigrants is again comparable to its impact on the price of the average good in the consumption basket. Turning to the comparison of the estimates obtained from the speci cation in changes for the restricted versus the full sample of goods and services, these appear to be comparable but higher for the impact of immigration on the restricted sample of goods. For example, comparing the estimates in column (1) of Table 4 with those in column (5) of Table 7 the impact on the in ation rate for basic consumption items is minus 0:053 as compared to an estimate of minus 0:035 shown in the former table. Comparing the estimate in column (6) of Table 7 with that in column (2) of Table 4 , the impact on the in ation rate for basic consumption items is 0:054 compared to 0:038 for the full sample of goods and services. Finally, comparing the estimates in the last column of Table 7 with those in column (3) of Table 4 including the full set of our explanatory variables, the estimated impact of immigration on food items is minus 0:052 in Table 7 which is again comparable but higher than the estimated value of minus 0:046 reported in column (3) of Table 4 .
The Supply channel
In Tables 8 and 9 , we consider the impact of the overall number of immigrants on services they are more likely to produce such us laundry, dry cleaning, domestic cleaning help, baby-sitting, hair-dressing, and restaurant food. The rst four categories, considered in Table 8 , resemble those in Cortes (2008) as typical services likely to be o ered by immigrants. The last two of these six categories considered in addition in Table 9 , are consistent with the evidence in Frattini (2009) as belonging to sectors that typically employ low-wage labor. Overall, we consider sixteen service items for these six types of services as shown in Table A2 . In the rst four columns of each of these Tables, we estimate regression equation (1) in levels for the overall number of immigrants as in columns (1) to (4) of Table 2 , but restricting the set of items to the list of services described above.
For columns (5) to (7) of each of the two Tables, we estimate regression equation (2) in changes for the overall number of immigrants as in columns (1) to (3) of Table 4 , but again restricting the set to the services described above. 9
Initially, we consider only the eleven service items that belong to the four categories also considered by Cortes (2008) . Comparing the estimates in column (2) of Tables 8 and 2 for the specications that include all our explanatory variables, the estimated impact of immigration on service items is minus 0:132 in Table 8 as compared to minus 0:163 for the impact on the average good in the consumption basket reported in Table 2 . For the IV speci cation, including the full set of 9 It would be natural here to consider the impact of immigrants employed in services on the price of services. This impact is actually estimated to be negative in speci cations corresponding to those reported in Table 8 , but the e ect is signi cant for only one of the speci cations corresponding to that in column (4) of Table 8 , using lagged immigration along with the full set of explanatory variables, where it equals -0.075. Moreover, the e ect is negative and signi cant for the speci cations in levels corresponding to those reported in columns (1) to (4) of Table 9 , with respective estimates equal to -0.057, -0.064, -0.076, and -0.084, but not for the speci cations in di erences corresponding to those reported in columns (5) to (7) of Table 9 . The lack of a consistently strong signi cant negative impact for immigration in services as compared to the impact of overall immigration might be related to the fact pointed out in the introduction regarding the relation of each of these measures with illegal immigration in conjunction with the likely strong negative impact of the latter on wages and prices. Notes: *** p-value < 0.01, ** < 0.05, * < 0.10. In Columns (4) and (5), we instrument the contemporaneous value of immigration with its rst lag. The list of service items considered here belong to the following four categories: laundry, dry-cleaning, domestic cleaning help and baby-sitting.
explanatory variables, the price impact of immigration on service items is estimated at minus 0:14 in column (4) of Table 8 as compared to minus 0:214 for the impact on the average good as shown in column (4) of Table 2 .
Turning to the estimates for the speci cation in changes based on regression equation (2), the estimated impact of immigration on services relative in ation rates reported in column (6) of Table   8 is minus 0:151 compared to minus 0:038 for the full sample of goods reported in column (2) of Table 4 , while the estimate for the impact of immigration on service items in the last column of Table 8 that accounts for the full set of our explanatory variables is minus 0:142, as compared to the estimated value of minus 0:046 for the impact on the average good in the consumption basket reported in column (3) of Table 4 . We note that while for the speci cation in levels described by regression equation (1), estimates of the impact of employed immigrants on prices of services they are more likely to produce is comparable but clearly lower than the impact on prices for the Notes: *** p-value < 0.01, ** < 0.05, * < 0.10. In Columns (4) and (5), we instrument the contemporaneous value of immigration with its rst lag. The list of service items considered here belong to the following six categories: laundry, dry-cleaning, domestic cleaning help, baby-sitting, hair-dressing, and restaurant food.
full sample of goods, for the speci cation in log changes described by regression equation (2), the estimated impact of immigration on price changes for services is estimated to be more than three times as high as the impact on the average good in the consumption basket.
Next, we consider all sixteen items in the six categories of services described earlier in this section and in Table A2 . Comparing the estimates in columns (1) to (4) of Tables 8 and 9 , the magnitude is always greater in the latter Table which is based on a broader sample of services than Table 8 . Comparing next the estimates in column (2) of Tables 9 and 2 for the speci cations that include all our explanatory variables, the estimated impact of immigration on service items is minus 0:142 in Table 9 as compared to minus 0:163 for the impact on the average good in the consumption basket reported in Table 2 . Similarly, for the IV speci cation including the full set of explanatory variables, the price impact of immigration on food items is estimated to be minus 0:177 in column (4) of Table 9 , which is higher in absolute terms than the estimate of 0:14 reported in column (4) of Table 8 , but still below the estimate of minus 0:214 for the impact on the average good shown in column (4) of Table 2 .
Turning to the estimates for the speci cation in changes based on regression equation (2), the estimated impact of immigration on services relative in ation rates reported in column (6) of Table   9 is minus 0:094 compared to minus 0:038 for the full sample of goods reported in column (2) of Table 4 . These estimates are based on a speci cation that accounts for all explanatory variables other than GDP growth. The estimate for the impact of immigration on service items in the last column of Table 9 that accounts for the full set of our explanatory variables is minus 0:090, as compared to the estimated value of minus 0:046 for the impact on the average good in the consumption basket reported in column (3) of Table 4 .
We note again that while for the speci cation in levels described by regression equation (1), estimates of the impact of employed immigrants on prices of services they are more likely to produce is comparable but somewhat lower than the impact on prices for the full sample of goods, for the speci cation in log changes described by regression equation (2), the estimated impact of immigration on price changes for services is estimated to be about twice the impact on the average good in the consumption basket.
Conclusion
We have undertaken an investigation of the relation between immigration and prices for a number of cities across the world. More speci cally, we have considered the relation between international price di erences and the ratio of the number of immigrants present in a country relative to the overall number of employees in that country. We have also considered the relation between the growth rate of the number of immigrants and the rate of price changes across countries. In both cases,
we have considered the aggregated number of immigrants, the number of immigrants employed in services, and the number of immigrants in the agricultural sector.
The elasticity of prices with respect to immigration is 21.4 percent based on an IV estimate that utilizes lagged immigration ratios. The IV estimates for the impact of immigration on prices are systematically higher than the panel OLS estimates, consistent with immigrants choosing richer more expensive international locations thus introducing a downward endogeneity bias for the estimated e ect of immigration on prices.
Our analysis suggests that aggregate immigration has a larger impact on prices for both the levels and log changes speci cations alike as compared to the price impact of immigration into particular sectors. In the light of this result, we have considered the impact of aggregate immigration on the prices of basic food items immigrants are more likely to consume and on the prices of basic services they are more likely to produce. The impact on basic food items is comparable to and often somewhat higher than that on the average good for both the speci cation in levels and log changes.
The impact on the relative in ation for services immigrants are likely to produce is considerably higher relative to that for the average good or service in the sample providing some evidence for a supply-side explanation of the impact of immigration on prices as in Cortes (2008) .
Overall, our ndings regarding the inverse relation of immigration and prices and the channels via which this operates across international cities, are broadly consistent wih Lach (2007) and Cortes (2008) who investigate the same relation within Israel and for the US respectively. Finally, our nding regarding the inverse e ect of the rate of immigration growth on relative in ation is consistent with Bentolila, Dolado, and Jimeno (2008) who document an inverse relation between immigration and in ation resulting in a shift of the Phillips curve for the Spanish economy, with lower unemployment rates becoming consistent with lower in ation as a result of immigration. 
